The orientation of the magnetic axes of the membrane-bound iron-sulfur clusters of spinach chloroplasts.
Spinach chloroplast membranes were oriented onto mylar sheets by partial dehydration, and the orientation of the magnetic axes of membrane-bound paramagnetic clusters determined by electron paramagnetic resonance (EPR) spectroscopy. Our results indicate that the reduced Rieske iron-sulfur cluster signal is of orthorhombic symmetry oriented with th gy = 1.90 axis orthogonal to the membrane plane and with the gz = 2.03 axis in the membrane plane; the gx-axis is undetectable, presumably due to its broadness. If the Rieske center is a two-iron iron-sulfur cluster, we conclude that the iron-iron axis lies in the plane of the membrane. Illumination reduces the two bound chloroplast iron-sulfur proteins known as Clusters A and B. Center A is oriented such that gx = 1.86 and gy = 1.94 lie at an angle of about 40, and gz = 2.05 is at approximately 25, to the membrane plane. There are two possible orientations of Cluster B depending on the set of g-values assigned to this cluster. For one set of g-values, gz = 2.04 and gx = 1.89 are oriented in the plane of the membrane while gy = 1.92 is orthogonal to the plane. Alternatively, gz = 2.07 and gy = 1.94 are oriented approximately 50 and 40 to the membrane plane respectively, and gx = 1.80 is in the plane of the membrane. An additional light-induced signal at g = 2.15 oriented orthogonal to the plane is currently unexplained, as are other membrane perpendicular signals seen at g = 2.3 and g = 1.73 in dark-adapted samples.